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The Fracture Toughness of a Gelatin Binder Prepared from Gelatin and Colloidal Silica/Polymer Latex Composite Particles
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Abstract

Colloidal silica/polymer latex composites were synthe-
sized through the latex polymerization of a vinyl acetate/
vinyl pivalate mixture in the presence of colloidal silica.
The mechanical properties of films prepared from this com-
posite and gelatin were compared with those of films pre-
pared from gelatin, from gelatin and colloidal silica, or from
gelatin, colloidal silica, and conventional latex. The mor-
phologies of the films were observed via TEM and SEM.
The fracture toughness of the colloidal silica/polymer latex
composite films proved greater than that of the other films
at the same high elastic moduli. This superior fracture
toughness is apparently due to the minimal micro-aggre-
gation of the silica present.
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F(o)=1.12-0.2310+10.550>-21.7203+30.390*

o=critical stress
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Fig.1 Crack intensity of films prepared from gelatin and colloidal
silica (H), from gelatin, colloidal silica, and conventional
latex (O), and from gelatin and a colloidal silica /polymer
latex composite (@)
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Fig.2 Relationship between elastic moduli and fracture tough-
ness (Kic, MNmM23) in films prepared from gelatin (L), from
gelatin, colloidal silica, and conventional latex (O), and
from gelatin and a colloidal silica /polymer latex composite
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Fig.3 SEM micrographs of films prepared from gelatin and a
colloidal silica /polymer latex composite (left) and from
gelatin, colloidal silica, and conventional latex (right)

Fig.4 TEM micrographs of films prepared from gelatin and a
colloidal silica /polymer latex composite (left) and from
gelatin, colloidal silica, and conventional latex (right)
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